RESEARCHE REGARDING THE PSYCHROTROPHE MICROBIAL LOAD AND CONFIGURATION FROM MEAT PRODUCTS by Dan, S.D. et al.
 251 
Buletin USAMV-CN, 63/2006 (251-256)  
ISSN 1454-2382 
 
 
RESEARCHE REGARDING THE PSYCHROTROPHE MICROBIAL 
LOAD AND CONFIGURATION FROM MEAT PRODUCTS  
 
Dan S.D., M. Mihaiu, Ioana Dalea  
 
University of Agricultural Science and Veterinary Medicine, Faculty of Veterinary Medicine,  
3-5, Mănăştur street, 3400, Cluj-Napoca, Romania, sorindan@usamvcluj.ro 
 
 Key words: psyhrotrophe bacteria, contamination, hygiene, meat products 
 
 
Abstract. Our study had as subject 3 kinds of meat products, stored at refrigeration temperature, from 
each kind – 4 samples being collected in the December 2005 – May 2006 period, from a processing unit situated 
in Cluj county. The configuration if the psychrotrophe microflora of ham salami Victoria consisted of germs 
from Acinetobacter (3,44 %), Moraxela (3,44 %), Pseudomonas (55,17 %), Staphylococcus (13,79 %), 
Stenotrophomonas (3,44 %), Streptococcus (6,89 %), species of Enterobacteriaceae family (3,4 %) and 
unidentified Gram positive bacilli (6,89 %). In the case of “parizer”, the dominant microflora consisted of Gram 
positive bacteria (Micrococcus spp., Staphylococcus spp., Streptococcus spp., unidentified Gram positive bacilli) 
of a 66,66 % procent, while Gram negative psychrotrophe bacteria represented 33,33%: Pseudomonas 
fluorescens and Psychrobacter phenylpyruvicus. In the case of wieners, the Gram negative microflora was 
represented by  enterobacteria (5,88 %), Moraxella spp.(5,88%), Ochrabactum spp. (5,88 %), Pseudomonas spp. 
(41,17 %) is predominant, while the Gram negative one was represented by Lactobacillus spp. (11,76 %), 
Micrococcus spp. (11,76 %), Streptococcus spp. (5,88 %) and unidentified Gram positive bacilli (17,64 %). 
Analyzing the obtained data it could be observed that the microbial load in the case of the samples collected in 
the cold season was significantly lower than that of the samples collected in the warm season (between 0 and 
1,4x103cfu/g and 3,2x106cfu/g). 
 
INTRODUCTION 
 
Meat products represent a big part of many countries’ population. These products can 
contain a variety of germs, some of the being able to cause diseases in consumers, through 
their pathogenic action or through toxic metabolites production. Microorganisms can have an 
origin in the live animal where they are part of its microflora or in the contamination during 
the processing and stocking procedures. Reducing the level of contamination can be made 
only through respecting some measures, as follows: a good hygienical project, Good 
Manufacturing Procedures (GMP), Sanitation System Operating Procedures (SSOPs) and 
Hazard Analysis Critical Control Points (HACCP).  
Based on these considerations, in our study we tried to analyze the contamination level 
with microbes, of meat products kept at refrigeration temperatures, obtained in a processing 
unit from Cluj County. We wanted to appreciate the microbial load and also to identify the 
psychrotrophic and potentially pathogenic bacteria in the alteration processes of these 
products as follows: Acinetobacter spp., Pseudomonas spp., Moraxella spp., Lactobacillus 
spp., Aeromonas spp., Yersinia spp., and other germs from Enterobacteriaceae family. 
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MATERIAL AND METHOD 
 
The material consisted of three kinds of meat products, kept at refrigeration 
temperatures: wieners, “parizer” and ham salami Victoria. These were collected in the 
December 2005 – May 2006 period from a meat processing plant from Cluj County. From 
each kind of product 4 samples were collected in accordance to the present legislation. To 
appreciate the load and microbial configuration in dynamics, a representative quantity of 
samples was collected for being able to make several determinations at 4 days interval to 
cover de entire shelf-life.  
The samples were cut small (10 g) with scissors, 90 ml of sterile 0,9% NaCl were added 
and homogenized for 5 minutes with the mechanic homogenizer obtaining base dilution 10-1 
from which successive dilutions were obtained: 10-2, 10-3, 10-4, 10-5, 10-6. 
Identification of psychrotrophe microorganisms was made based on the morphological 
confirmation tests (colony aspect, Gram stained smears, 3 % KOH test in order to differentiate 
Gram positive from Gram negative bacteria) and biochemical confirmation tests using API 20 
NE and API 20E commercial kits. The obtained data was systematized and graphically 
expressed, and also compared to specialty literature data.  
 
RESULTS AND DISCUSSIONS 
 
Regarding the microbial load of salami samples, this varied in value between 7,0x102 
and 5,0x104 cfu/g as in can be observed in graphic 1.  
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Graphic 1: Microbial load of Victoria ham salami 
 
Analyzing this graphic we can appreciate that the microbial load of psychrotrophe 
bacteria crossed the maximum admitted limit of 104cfu/g in the case of 3 samples. We 
mention that the legislation of our country, for now, doesn’t mention determination of aerobic 
plate count for the meat products that went through a heat treatment. We considered this 
maximum limit being real because after heat treatments applied to meat products, the 
microbial load decreases approximately a 100 times (10 log), fresh meat heaving a maximum 
admitted limit of 106cfu/g. Moreover, the current legislation mentions that the maximum 
admitted limit of aerobic plate count is 104cfu/g for meat based products and organs [4]. 
Analyzing the obtained data from the morphological and biochemical confirmation tests 
resulted that the configuration of psychrotrophe flora of Victoria ham salami was represented 
by germs from the following genera: Acinetobacter, Moraxella, Pseudomonas, 
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Staphylococcus, Stenotrophomonas, Streptococcus, and unidentified Gram positive bacilli, as 
it can be observed in graphic 2.  
Graphic 2: Microbial configuration for Victoria ham salami
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Analyzing graphic above, results that the microflora of Victoria ham salami consists of 
Gram positive germs (Staphylococcus spp, Streptococcus spp., and unidentified Gram positive 
bacilli) as well as of Gram negative germs (Acinetobacter spp., Moraxella spp., Pseudomonas 
spp., Stenotrophomonas spp., Enterobacteriaceae family). It can be observed also that Gram 
negative germs are predominant (70,94 %) from all bacterial species developed from Victoria 
ham salami and Gram positive germs represent only 29,06 %. From Gram negative 
psychrotrophe bacteria, predominant is Pseudomonas fluorescens/putida (55,17 %), followed 
by Acinetobacter lwoffii(6,89 %) and Moraxella spp.(3,44 %). 
Similar studies conducted by Gardner G.A. (1983) to establish the microbian 
configuration of some meat products that were heat-treated, revealed that their microflora was 
very diverse, being represented by the following genera: Micrococcus, Staphylococcus, 
Brochotrix thermosphacta, Acinetobacter, Alcaligenes, Flavobacteria, Aeromonas, 
Pseudomonas, Achromobacter and psychrotrophe bacteria from Enterobacteriaceae family. 
In the case of “parizer” samples, the microbian load (colonies grew on Standard 1 
medium) was generally low – between 2x102 and 3x103cfu/g, situated between acceptable 
limits (104cfu/g), as it can be observed in graphic 3. 
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Graphic 3: Psychrotrophe microbial load of Parizer
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Based on API biochemical confirmation tests, the microbial configuration  in the case of 
“parizer” consisted of Micrococcus, Staphylococcus, Streptococcus genera, unidentified Gram 
positive bacteria, Pseudomonas and Psychrobacter, aspects presented in diagram 4. 
Graphic 4: Microbial configuration of Parizer
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From the analysis of this diagram it can be observed that, in the case of “parizer” the 
dominant flora consisted of Gram positive germs (Micrococcus spp, Staphylococcus spp., 
Streptococcus spp., unidentified Gram positive bacilli) – 66,66 %, while the Gram negative 
psychrotrophe flora – 33,33%: Pseudomonas fluorescens and Psychrobacter phenylpyruvicus. 
In the aces of wieners, from the obtained data we concluded that the microbial load 
presented different values, between 8,0x102cfu/g and 3,2x106cfu/g for 3 out of the 4 samples 
(diagram 5).  
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Graphic 5: Psychrotrophe microbial load of wieners
 
We mention that the first 3 samples which have relatively low values of microbian load 
(under 104cfu/g) were collected in the cold season and the last sample was collected at the end 
of May. These aspects reveal that the microbian load of this product was significantly 
influenced by the level of initial contamination of the ready to be processed meat, which, 
obviously was lower in the cold season. From studies made on the level of psychrotrophe 
germ load of beef and pork meat and temperature on it, it was revealed that the most 
contaminated meat was that obtained in the hottest period of the year [1]. 
Analyzing the obtained data, we concluded that the microflora in the case of wieners 
was represented by germs from Lactobacillus, Micrococcus, Moraxella, Ochrabactum, 
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Pseudomonas, Streptococcus genera, and bacteria from Enterobacteriaceae family, also 
unidentified Gram positive bacilli, aspects presented in graphic 6.  
Graphic 6: Microbial configuration of wieners
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From this graphic we can observe that Gram negative microflira (enterobacteria, 
Moraxella spp., Ochrabactum spp., Pseudomonas spp.) – 58,81 % is predominant compared 
to the Gram positive one (Lactobacillus spp., Micrococcus spp., Streptococcus spp., 
unidentified Gram positive bacilli) – 41,19 %. From the category of identified Gram positive 
germs, lactobacilli and micrococci are predominant (11,76 % each). From the Gram negative 
category psychrotrophe bacteria are in majority (47,05 %). We also observed that from this 
last category, Ps. putida and Ps. fluorescens are predominant, aspects that can be compared to 
the studies made by Guerrero I., 1999, Gardner G.A., 1983. 
 
CONCLUSIONS 
 
1. Gram negative psychrotrophe microflora eas predominant, representing 62,05 % from all 
bacterian species developed from Victoria ham salami (Acinetobacter lwoffii, Moraxella 
spp., Pseudomonas fluorescens, Pseudomonas putida), while Gram positive microflora 
represented only 29,06 % (Staphylococcus spp., Streptococcus spp., unidentified bacilli). 
2. The dominant microflora of “parizer” consisted of Gram positive germs (66,66 %): 
Micrococcus spp., Staphylococcus spp., Streptococcus spp., unidentified bacilli, and the 
Gram negative psychrotrophe microflora represented 33,33 %: Pseudomonas fluorescens 
and Psychrobacter phenylpyruvicus. 
3. Gram negative psychrotrophe bacteria were dominant, representing 47,05 % (Moraxella 
lacunata, Pseudomonas fluorescens, Pseudomonas putida), while Gram positive germs 
represented 41,19 % (Lactobacillus spp., Micrococcus spp., Streptococcus spp., 
unidentified bacilli). 
4. Bacteria belonging to Pseudomonas genus were predominant in the psychrotrophe 
microflora of all the 3 types of meat products from the study. 
5. Aeromonas and Yersinia genera weren’t found in any of the 3 types of products, fact that 
pleads for a low resistance of these microorganisms to heat treatments or to the conserving 
effect of the salt mixture used.  
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6. In the case of the samples collected in the cold season, the microbial load presented values 
significantly lower (0–1,4x103cfu/g) than those collected in the warm season 
(3,2x106cfu/g). 
7. The bacteriological evaluation in dynamics on the meat product samples shows the very 
important part of psychrotrophe bacteria in the alterative processes of the product, in the 
case of incorrect process monitorisation. 
8. After the microbial evaluation of the analyzed meat products, we can conclude that the 
microbiological hazards regarding the potentially toxigenic germs are low, while the 
hazards that regard the alterative processes are high. 
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